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mains critical. The N'Dama cattle of West Africa, for example, have
developed specific resistance to trypanosomiasis, a parasitic disease
spread by tsetse flies (Trail et al., 1989). The cattle survive in an
environment in which other, more recently introduced, breeds be-
come unproductive and often die. Yet tremendous pressure to in-
crease food production exists in these developing countries, and the
highly productive breeds of livestock developed in the industrialized
world may superficially appear ideal for use. The technology for
sending germplasm to Africa exists, but the capacity to replicate the
improved environmental conditions of the industrialized world does
not. The result can be the introduction of unadapted livestock that
survive poorly and do little to improve food production.

Inputs and management technologies, such as climate control,
are more common in developed countries and reduce the need for
livestock to be adapted to the environment. Yet a breed's capacity to
be adapted to new conditions, which requires genetic diversity, re-
mains critical to meet future needs and to respond to future produc-
tion changes.

For example, beginning in the 1940s in developed countries, cages
were adopted by chicken farmers to have cleaner eggs and to reduce
cannibalism and feather pecking. The cage system was also a better
alternative to land that could harbor the disease organisms contained
in fowl droppings. Production and management advantages, such as
automated feeding, watering, egg collection, and better feed conver-
sion efficiency, led to further adaptation. However, a move to ban
the use of cages in the European egg production industry was begun
in the early 1980s in response to animal welfare concerns. The Coun-
cil of Ministers of the European Community has established space
and other minimum requirements for hens that will apply to all cages
as of January 1,1995; Switzerland has banned cages; and Sweden and
the Netherlands may also ban cages (U.S. Department of Agriculture,
1991). These changes may now require the development of poultry
breeds better suited to cageless environments.

Breeding and Improvement Technologies

Increased production of milk, meat, eggs, and animal fiber has
been based on extensive records of pedigree and performance, which
are essential for accurately identifying superior individual animals.
Systematic improvement of livestock populations began in eighteenth-
century Europe. Livestock were bred, and the best animals were
selected for breeding until a degree of uniformity was attained. Herdbooks
were started to record pedigrees because of the reliance on ancestry.